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(57)Abstract: 

PROBLEM TO BE SOLVED: To enable prompt 
reduction of emission by controlling an air-fuel 
ratio upstream of a catalyst within a 
predetermined purification range after 
correcting it excessively richer than the 
predetermined purification range when an 
output of air-fuel ratio detection means 
located downstream of the catalyst deviates 
from a predetermined range and becomes 
lean. 

SOLUTION: When an engine is operated and 
an air-fuel ratio downstream of a catalyst 1 1 
interposed in an exhaust system becomes 
leaner than a high efficiency purification range, 
a control unit 1 8 controls supply of an air-fuel 
mixture into the catalyst so as to maximize a 

reaction speed in the catalyst 1 1 . Namely, a richer gas than a stoichiometric 
air-fuel ratio is fed into the catalyst to purge 02 captured by ceria, an auxiliary 
catalyst in the catalyst 1 1 , and a reduction atmosphere is enhanced promptly. 
Therefore, emission of NOx deteriorated during the lean condition can be 
corrected promptly. During the correction, when an air-fuel ratio downstream of 
the catalyst becomes richer than the high efficiency purification range, a leaner 
gas is fed to make ceria capture 02 and a reduction atmosphere in the catalyst 
is enhanced promptly. 
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< <t fcti-rn*^ 1 ojcs^< y^- \fny^mmiz^ o 

i^tb^is()^m^9J}mmtmm.kK>o->\zm^iELrcm: 
iz. m.m±m^mit^mmm^i^mmti^m\zMm-r^ 

m(D^mttmmmmfzis\,^r»m±m.^mit<Dm'mmf^ 

ci»*^5] m^mi^^^-^<'tmmm2{zmm<D^m,it 
mmmmizidi,^xmm±m.^mita:)mf^m^m^<>-£:r. > 
i^>}%m:^u. m^». ?Em.&m<D:i:>i^>(D^mmiz 

immmei tmmi&^''^\t2\zmm<n^mitmmm 
mizii\,^xmm^ib^i!b^m^^mmtm.mti:i. h 

C, CO, NO K<Do^Prji< ii'b^^-ftlA^l-OCDmt 

s. 

[W*3S7] if*JS3{cg2««^jSSil:$iJW^g{:i*3V^ 

immms] m^mi!b^'^^\t2izmm<D^mitmmm 

LxmpAmy-i^mpAmm^izm^^-r^mMmm^-^ 
jux ^fflfp-r ^ c <i: t-r ^s^msijisp^^. 



^P©<t LTX > V > iCnItA-r ^fflSr$ija-r-5 C t 

tSoX^^' — FA'-yi7aiJiWtcJ;0x>>'>tc#ti^t-'< 
[0 0 0 1] 

\zmv. mzx.>z^><Dm%^tzm^mirc,nrcmmT 
^<Dmn.Amitvrzm-^\z, m^^t^zmiE-r^^mttm 
mmmiij:u^mitmm:^mtzm-r^, 

[0 0 0 2] 

[u^o)mm} x>v'>a5g^m^fr«x>s?>*^6Pi±s 

t, Pd. R h^«ft4feJII*^fflt,i6nT*3i5. mziz^ 

•rji^izmui^mitmm<oz:<mt''^f^mx<D^, hc. 

CO, NOx'^^n^n9J}m<k<mtL%^, ctiaa 

i)^$)^tcisbtH}^. m.Wi^m\ti5.m\zisn^^m%}&^j^(D 
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mMz1cil^T0-7tiliitlAm'brii>>J-rA/'F-ii> 

tJ- $ ffl I ^ feSJ^ it F / B ffi fo ^ nx t ^ -5 , 

CO 0 0 3] 

C 6203+ 1 /'2 Oj -» 2 C e O2 
CeiOj+NO — 2Ce02+N 
2CeOi— Ce20,+ l/202 

2Ce02+CO — Ce 2O3 + C 

^&^t^'^it<^mw-io-mi26nx\^mmp^nmm.\zms 

^xmwi^mitmmoyMmmmtm.m\z'iRt()^z.iiitm 
mx$> D . mmz\tmm±m^mit:fy^ u - xsnas -a i/^is 

^>X'b:*:^<Man-5c:<t*<®Sgfcecioas. z.<Dm 
mizm^^Mzmrciihmmiiu^, w^waop^ms 

nn%1f^'&^^\z'^tvx:^^iTi)^^o^i)mm^n, s 

tlT-feUT/iiOj Sr®^X«Bfl5b. S!Yt:^H^*^3S * 

(0 0 0 5) *%HjT'tt. fm.ym.n-^m.'^tm^n^i 

[0 0 0 6] 



ft!t!«±i(itW^«!StfcSSiSi^-«S]tl3*iJiaf-r.5C<!:^ 

UTligf^k^amTT- (1)~(2) SCTS^^n-Scfc^tC 

(3)~(4) ^T7S$nScfc-5 tCO^r^^k. 
O2 i£*)tai-r^tt««:}#-:3Ci:-t?HC. CO, NOx€- 

[0 0 0 4] 

- (1) 

2 - (2) 

••• (3) 

O2 - (4) 

-:5<y ^ -Y n-y ^wm\ziiyyy.yv>\zm^-t^'^m 
-5 wirt^aawii^js: < 1 1> i/^-rnT&^^rSim-r -5 ^ 

wm-^^^wim. m\zmmt^^WL^m^i^z.t.^i^^ 

[0 0 0 7] ±taa6<J«. x>>'>(^gfafi!c^J-i& 

!SEP*3(D^i^Slt W{l>/d: < i: \^^-fnti^ 1 tc*-:?* < 7 w — 
H /t >y ic i 0 X > > «J&-r-<: # SSSiNfS* -5 

\mm\zmm-t^z.h^f^^ii-^^^m.)icmmm.mz^ 

[0 0 0 8] S/t. ±l5a«l«. X>>'>«SN^fit4^J-4 
tt>^i-rn75M -TJlcS-t^X 7-i'-hVN*-y^'3?J?a?(Cj;i9x 

m^'im.-t^t.mz, ssstt^^u «!«± 
{tmrnvzy^m-t^ z. t ^t^WLii-ti>^mitmm:tjmz^ 

[0 0 0 9] ±tBS6<)f±. X>-:^>®gN«fiE5J-^ 
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SfJffli:5ffi C J; t3 T ® fiK ^ n s , 
[0 0 10] 

mm(Dmmo:>mm^ ^■r^m^m<D^m\z-z>^uTiz 
±m.ii,i:zfmmTWi(r>^mitf}^u->izti.^rziS'^\z-D 

M!l«TifiE^*!Slt. fitJSETgSO, •fe>itm:/3, ttMETSE® 

(NOx) -e-n^^nro^'-f A^^- st<s 
^mii.(Dit-'^mmA^f^±-r^^ii\zuir>. 'j->p?(r^ 

-y-ai:^;. M)«T«t»#^ (HC. CO) ^ix'etKD^^ 

-y^mzm^ti^fcHc, co^m^MzmiE-r^:it 
;^^T-^So mmm(Dm\tmmf^<o±v7^+wzKit-:^ 

■^^.koiZ^ib^iC-Wii^Sb^, -feUTC0M^*&^S«. 
^•rs:^&tt#M¥5- 171924 ^ffilrKoA^il^^WfcCD 

mmu^)]^-^$>^, mlEm^tmm':^itmzmc 
coo 1 1] ^m<D^mitFyBmmt^?j}mmtm& 



t.JS^'«*t#$)St/i«XD h;i/^:<)^'iiz>+t-$T<7D{K 
ii1#t!ttCj;-3Te(ift*0 0. 1 ~1 [s] gST-fe 

^mit<D&m^mz^-oxmtm^o't(D{mtmikyj^ 

»<&'fTofci^-&(i-tr U 7roS)Siiig*S:*:^--r^|-+^^■ 
tJtiT €r fc?5 Mstk F / B asu t S)t£ -5 1 n 5 -e =b as s . 

[0 0 12] W±OJ:-5C2^^B^ttM!«T^?5JSlt*«S 

xmfs.mit^m'^f)^\zmiE-r^:^m^^^'r^ tro-efe 
ttSTctt^is <£aife^«sit ffl ^ a& s vifi-fe ij T 

[0 0 13] 0"9tt*:^a^©— ^Jig0iJi£^-r->X7^A0 

;i^3tr<fc0^tcSia5sns*^ T< H;i/^«y\*'f/txffl 
^^a8S4 »c:^Jt?.n/S: I S CA*JI/:/5 J^oT^aa 

*ia-fe>-y-l 3«x>i?><^>!ft^*®S&;^tBT-5. X 

7 7a-fe:>-y-2. xa-y 3 f'^ 0 f^tt ^n;itPfi9?-tr 
>+H6, 7>^^|-fe>-tJ- 1 4, 7Kia-k>-y- 1 3<0^ 

ne>-fe>■^^{ii:'37J^e.x>>'>©jllE«e^i^^T. m^spko 

> h D-;i/:x- -y K 1 5 nx^%-^nrzmm^'kim\tm 

fc:n>hD-;l.:a--y h l 5T«ll$nfc.*C/Aca#«S-C.^ 

'X-^n^^r>m.mmm)''.^.'Xzr^^B\z'^^ni>, 
fgaE-r-5x:t-;u^-;)^x>v^>(^ift:^i^.i:^f5, 
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tu^, ^tzmmTmizito2±>-^ 1 3*^*rxo«tte. 

> hD-;i/iL--y h 1 6T«A/F-fe>-tt- 1 2«if^*^ 
aabfcJ^^t*. |S|-tr>it©ta:^*i3f^lEffll^fciRS.5J; 

om.m±i^^mitizMmiE^f)^i-f^mm^n^. ^tz. 

Jt|gA/F-fe>-9-t;:«;^T02 -fe >tt-tli:^j{::«-p'#» 
[0 0 14] 01 o«3> ha-;i/:x-5/ h i 6©|*3S5 

<5:5^L.;ftfe<75-efeS„ ECU 1 6F*3lCttA/F-t>-y-, 

mii^xij^ti, 1 izxm^t^^^o^mnmm 

SrfTofc^. Alil:^J5}*-h2 2{Cj|ie.ns« A*#- h 

T I =K • (QA/(N • C YD) 

T I : m^mMmmm 
K : mMmm^witi^m 

QA : 

N : ISCSt 

CYL : ^mm. 

CO 0 1 6] ^*:ttM««±it^*!SltSiJffllWjifiaf^SfcoH 

Tsi 2&ffli>Tia^-r5. *$!iiiicDBa<jttfti!»i i© 

±i9itt'^t+^n:tA/'F-fe>-y- 1 2CDtb;>jlcS^t,JTM 
<OT$)-5, *-ri 2 1 t*tiTF/B«fl«OflFBl^fr*t 

ttffittfbLTti^.*^ ^*^*#A.etl-5. F/BfiJ?aiWpI 
*fr3&«RK5i LT^i?&:t>«^« F/ B SHIWMIEJS* A L P 
HA= 1 iLTMiE€-*3C:;'j:*D/j:t,jfc<Dt-r^ (12 
7) , F/B©JPfF«I^fr;<|tBK3:L.T(.i^Jl^«A/F 
•fe>tM 2 »tti;^>*^6i*»SnfcM!«±»it3g/«SltR A B 
FiiSm^mit (TABF+REARHOS ) OT^DLTAB 

Ffcs-x)*i/^TP immiz^omjEmALPHA^mn-r 

TAB F : mi^&^^mit 

REARHOS : M(«TSS^j«SJtSiJPffljE3B 

C 0 0 1 7 ] 12 2 TS-TDLTABF^?"^^ L. 1 2 3 TDL 
lAmzitmir-f >K P * ^ i;;tJtfiSJffiiEJSL AM P 



1 9 tC^ii6ffi#iiSnT(.^-5o Um-rfa^^AiZ'Sl-oX 
?»^$nfc&7i7 5'iX-^i1sS!jffi^^-rM«RAMlC 

tuo. $mmmtoF F tu^oN - OF Fmm}^±. 

y h$tl-5, .^.'Xf^m\tONA^ibOF F\Zfj.^f^iiU 
ikai:^jliis§2 3T-^^S^^r^£;^il;^c+:9•;^£x^-.;^^-^clgts 

^«B8^^0N. ffl^B$0FFt^C-50N • OFFjf^ 

M < »c+^j';&:x^;u=*^-{cii*i^n«s<sfisst#iziiie.n 

So 

[0 0 15] :;ictcROM 1 9 ic«^)i^n-5*5«H^<Da 

m:^m<op^mz^i,^x^-r. mi ntmm:^m^^Lrz 

■/P-y i^^T^-So XT7D-fe>-y-2 ICctOi^tii^ns 

^»«*5.J;Ufx>>7>iPife®:-fe>-y-i 5fc<fcD«ltBSn 

^^otii %m<brz K> ©»*«s^B^ls^^g*sl^■r s. 

- (5) 

1 2 4TDLTABFt-»f»y'f VS'^Ditfiti: 
L AM I z ®fil€rQ^i-MiEJSL AM I t-r-5, d^lfCL 
AM I z « 1 0ms HS{C?1l»:$nfcL AM I $:fg-r. 
C 1 2 eTJt^iJiJ-LAMPtW^LAM I (CtfJ-Dfil-e* 
■5 1 €:JELfcM«:F/B^?S«iEflAL PHAtTS. 

[0 0 18] 'A\zm.mTm^mvtm^(D-:fuyi;m^m 
^ F/F^j-ttiE3is^^gi5{r»ite.ns. 

[0 0 19] F/B^J'ffliE«?S^gBro5aSF«g^fCO^>T 
0 1 4^fflt.iTlft?g-r-5. F/B»«iEJSREARHOS ttM 
(iSTSitOj ■fe>1i- 1 3(7)ffl75^*Rff^^Hl'iRS^J:^'fit*« 
±cS^i^tt:tr«iE*Ant^. *-r. 1 4 1 T-M!«Tgit F 
/B«iIlil|ffpI^^7!)ifiKjS:LTViS*^<Z)*iJ5£S:fT'5. 

^W(o^w-mnmt.i.x\t., mm±.m.^m)A:.F/Bum 
mmTrMFXEmmpf^^m^G^iL i.x\^^mftn:£mm 

TSS^jSRJt F/B«-ffliE«RHOSFB= 0 t LmiE^niotj. 
V^fcWi-r-S (14 7) . ttiiTKF/B^fJPfFpJ^^ 
ij^fHiLl^X^^nm 4 2X' VO 2 R^V02RMAX--- 
(6) ;5^'fiej£LT0i-g)*^t*^i75^S#iJ^T-5, ClCllC 
V02 R : mmTWiOt±>-*)-tiiijm 
V02RMAX : M!!»Tfj5t02 -fe >it(±i:'3 g^SW^ffiS:^® 
t)U 1 4 2 W^fr*ifiEjiLTLmtt*to««Ti«tS^ 
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U->c!:-rs/ifi6RH0SFB=RHOSFBz-hDL L ft^ (1 
4 3) o CICKZDL LflRHOSFBc;:)^{t^^^To 142 
VO 2 R^V02RMIN 

V02RMIN : ttSJiETSiOz -t >-!ttB^j a^Sim^HS/MiS 

^i:'r^/ti6RH0SFB=RH0SFBz -DLR^^-T^ (14 
5) o Z,C\ZDLRmmS¥E(Dmtm^^'ro 144<D 

\Z$>^t¥m L TRHOSFB= RHOSFBz t L T Jgfr ^fTt) :^cC 
^> (1 4 6) o J^cCiJ, RH0SFB<^?;]^fitiO (h-r^o 
V0 2 R^PFFMIN 

Tfe^o 1 5 2(^)^^t^?^^^SL<7)«^«ffi')«T«£^fiSlt^ 
VO 2 R^PFFMAX 

PFFMAX: U ~>ffliJF/F$fJffliMJSfF"IS;^:fi6 

-C$)'5o 1 5 4CO^f^7&^*fiJc3iOi^^Ji««^±«E^g5lt^ 

mo^mmmkmr^. i s4(D0km^^i$.sLcr)m'^\tF 
XFmm^novtmxu^^^mmvmos¥?=-Q 

(1 5 6) o 

[0 0 2 3] 'Aizm 1 6 ^ffl(.^TU y^mF/Fmmm 

RFINITR = F 1 (age) 

G R F F = F 2 (age) 

ceitc, age \tmm9^<tmm^m^mi.x:i5K). Fi\t 

age 3&^e>-«WJCRFlNITR 75l«#en^glSt<&^b. F2 
f^age -fy^i^-mmzGRFF-^m^tl^m^^^l^Ti^^ 

Fi. F 2{tmm^itm^FXFmmmmmm:}^ 

8 til^T J: ^ t::age < t'cC^ chRFINITROffi^^/h^ 

<J^ci:^flafS]{r*^o ^;^GRF F^iage;^^:;^ 

n:^m\z'D\.^x\t^m^^-ninmm\^^<^:^^(D'j^^ 
m\zx^^nx\^'^^<Dx:i c-et^^BSf 
[0 0 2 5] leziz^ibrz^jy^mF/FmmmiEm 

RFINITL=F 3 (age) 
G L F F = F 4 (age) 
age LKFimTKOm^.^m-rF 3:^^U^getGLFF<D 

m^^mTF 4 itt^n^n. 020. m2 wzmLx^^ 

1 7 2 (r*i6;tF/F$JjpffiiEtt?;j«9fitRFINITL ^ 
KmSFFCOmmmtt^ (l e 3) o 171 ^C^5(.iTFR0K 
Iz^OXtjiif-fnifi. RHOSFFz U - >ffl4MS^S:G L F 



(0^n't)^f&SLLX^^Uif^t^\t 1 4 4T 

(7) 

[0 0 2 0] 'A^zFXF'jfmjEmiKn^ommp^mz'Z) 

^m^f&tLLxi^^^'^^i£o-/)^^n^-r^. t^-^mmtm 
?L{mmrm?Em)tF y Bmrnw^-^^m^fiiiLLx^^^ 
f)^mx^^o F y Fmmt^'^^n^fi^f^.iLVx^^tjii^i-nift 

*fflIEtifTt>?i«/ich L RHOSFF = 0 izT^ (156)o 

FXFmmn'^^m^fSiM.i^xir^nifti 5 2xr^(D^ 

[0 0 2 1] 

- (8) 

xxMm±^<o^m^mit^^-sE'r^o mi6<Dmm\^ 
m<Dmm\:^^mmt^a 1 5 2 (D^ff;o^*:^figiL(^^^t^ 1 

5 4TTiC<3C>«i6W«^fT'^o 

[0 0 2 2] 

- (9) 

iEm<Dmm-:^&i^mmt^o mi bcdi s 2 <D^f^y)^f& 

alLx^^^, 1 6 1 JC;Bl^iTFROKR z = 0Tfe^7^^ 

^^ftj^-r^o Cin^^U ^;/^ffliJF/F$fmcr)fFpJ^fr7^^*^ 

^misbXf$,iLi^rzf)^^o:f)^^n^T^!iB:mx$>r). frok 
Rz=o(^ch^^i 1 6 2XFyFmmmiEm^mm.x^^ 

RFINITR^(lO) ^{zm-Z^^^X. U ^FffliJ F/ FSfli^M 

iEs^sc^&GRFF^ (ID ^\zm':^i.^xmwr 

-So 

[0 0 2 4] 

- (10) 

- (11) 

S]S8fiSRFINITR ^mOS¥¥<DWMmii^^ (1 6 3) « 1 

6 Uc:fct.^TFR0KRz==OT?S:ttntf. RHOSFFz Izm^W^ 
©[GRFF^^i;;^M^RH0SFFi:-rSlB.31^fTP (16 

4) o 

[0 0 2 6] 'Aitzm 1 7 ^m^^x^j—ymFypmrnm 
iEm(omw:^ii^mmT^o 01 501 s4<D^wt)i^ 

iLLfcm-^. 1 7 1 tC^Dl/^TFROKLz-O-e^^i^^^&fl^ 
-r^o cnt^ U->{|fJF/F^Jt^cDfFpJ^ff;^>^'^[ma]fi6 

xf&iL Lfc^"^ ^ o f)^^m^-r^9n^mx^ 0 . froklz= 0 
(Dt^fiti 7 2x^)->mFXFmm^iEm^mmx$> 

-SRFINITL ^ (12) SitrSo'V^T, U — >MF/F$iJ 
W«jE«ilSg^3^GLFF^ (13) ^fcS'^'i.^Tigfft- 

So 

[0 0 2 7] 

- (1 2) 

- (1 3) 

F^mu^rcm^KmsFFh-t^mm^nv (i6 4) . 

[0 0 2 8] F/F$Jjffll®iaE^ftd6SPFFMIN. PF 

;^^%%S[f3^ft;-r ■5M^t::^S^Mt::i*«)S <?);0^cl: (H 2 
2). Se*:5rSt3j;S^m*tJ^f3j:S@«^«SJtchftfe 
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[0 0 2 9] iMiCD F 1 ~ F 4 tiM ft lUt^ ft age 
[0 0 3 0] 

\z%^r^mmmmi(D?^mit<D'rn^m^MzmjET^ 
(Dx\ -^(Dmizm^t^Hc, CO. NOxa^mit^m 

mi] ^mM<Dm:^^umf&^mi.rzmx&^o 

mt^m^^i^rzmx$>^. 
[04] 02±>^<Dmt}^\^^mi^rzmx^^. 
ims] A/F±>-^(Dmtiw\i^miyrcmx^^. 
me] :^^m\zm'^'<mm±m^mtt(DmiE^^j-> 
^y'^\zn-orzm^<Dmm±.m^m\t. mmTm^ 

<^3^-r A^V— hX$>^a 

mi] ^mM\zm^^<»m±m^mit<DmsE^^j ^y"^ 
:^^^o->\zn':^rzm^(Dmm±m^mit. mmTm^ 
^it, mmTmOi-^y-^mti, mmrmmm (h 

C. CO) (D^^ A^^~-'hXS>^o 

ms] mm(0':igitm\zfi:^cxmmxr)n^mit<DmiE 
m^^M-r^:it^^Lrcmx^^o 

[0 10] 0 9 fr43tt^zi>ND-;i.:3.-ty NOF^gp^ 

mmLfzmx&^o 

mi 1] :^mBM<Dmm:^m^mLrz'yuy^mxs> 



[0 12] mi i^(omim±m^mitmm(oyn-^^ 

— hmxh^o 

[0 1 3] 0 1 1 ^(DMmTfM^t!&ltmm(Dy'ay^m 

[0 14] mi 3^(DmmTm^mti:mmF/Bi^(Dy 

u—^^- hmx$>^. 

[0 15] 01 3^(DmmTm.^mitmmFyF6^(oy 
o— hmx$>^o 

[016] 01 ^^(O^J ^y^m<omJEya'-9^^r--'hX 
[01 7] 01 5 4»C0U — >B#0^iE>^D-^^- 

[0 18] mm'i^it^m^m^ge ^FXFmmmiEm^j} 

SafiiRFINITR cDP^^«Lfc0-Xr^>So 

[019] Mm^^itmm^m^ge ^FXFmm^jEmu 

[02 0] mm^^itmm^m^ge tFXFpmmjEm^i] 
^fflRFiNiTL (DrnWi^miyTzmxh^o 

[02 1] M^E^YtKit^Mage F/ F$fJ«ffiiE^« 

s^ScG L F F(Dm%^^i^rzmx$>^. 

[02 2] RFFMAX(hRFFMINC7)^^M^^b;^0T^^o 

[02 3] :^mm<DMmui^(ot^(DmmTmoz±:> 
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